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(54) INFORMATION PROCESSING CIRCUIT, MICROCOMPUTER, AND ELECTRONIC 
EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve memory use 
efficiency and an execution speed, to eliminate the 
critical path of product sum operation, and to prevent 
an overflow by performing product sum operation as 
many times as specified on the basis of execution 
frequency information included in a product sum 
operation instruction. 

SOLUTION: A control circuit 102 performs control for 
receiving instructions including the product sum 
operation instruction, analyzing the received 
instructions, and executing the analyzed instructions. 
The product sum operation instruction contains the 
execution frequency information specifying the 
execution frequency of the product sum operation. 
Then a product sum arithmetic circuit 104 performs 
the product sum operation as many times as specified 
with the product sum operation instruction under the 
control of a control circuit 102. Consequently, the 
product sum operation can be performed as many 

times as desired with the one instruction. Therefore, the memory capacity needed for the 
product sum operation is greatly reduced and the use efficiency of a memory is improved. 
Further, the need to fetch the product sum operation instruction at each time during the 
execution of the product sum operation is eliminated to evade the delay of the product sum 
operation instruction execution. 
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^^C^bf'^tctt, PC 1 2 0<Z>ffi&+ 2+3 
(B) OH 2 C^t J: 5 C P C 1 2 0 WdSS^^^ 

[0 0 5 7 ] ^ IT, ^©S, B8 ( B ) H 
4, H 5 IC^-f-^ 3 Rc, RmMR n cofiSIS, «'] 

ifmJtC, ^fPA^V^— ^MD AK-1, MDBK-l^TW 
I^Tir^!3, *Wr&M, MDAK, MDBKtC^j-T 

[0 0 5 8 ] EJL±RW UfcSSlfiW 2 M <fc*U;f , Ig^lnlco 

[oo59] {-mnm 3 ) 3 1*, » 1 , 12 coa 

ib, ^ixb^B 1 . l2WaiDA*f-^^ lEcD^^ 

-f + ^ha^BlO (A) , (B) , (C) «r/H^T 

[0 0 6 0 ] MW\ 3 TMi, El 1 0 (A) IZ.TF'tX 0 
Ml (fcWfoA*^— ^MD A £*2<Da»A;t>^— 
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MD A0<a&iC|3MDB0#*&#fc£iV MD BOCO&fCte 
MDAl, MDBl^i^^o EP*>N£ @^^<i: L 
T , ®lcoafpA*r'"^MDA(^4N#itilor Kl/^ 
(C, S2^PA*f-^MD BI^4N4- 2«07 K 

i^ctt»i£*x5o rojSMSs^-c, ISio^ioic 

£W£«#iS;txSEI3 (A) , (B) , (C) fcfflJS-T 

10 [0 0 6 1 ] ^Lt^»J3til 2ir«/j; 
3fflTttfe< 2<EOU-v>;*^ Rrru R c ^ft^t 
60 EPoRm^J: DMDAO, MDBO^^ttlL, R m 
Wj|4:+4t5li:l:«t9MDAl, MDBl^r^^ffit 

[0 0 6 2 ] HM'J 3 e)»^t:o^tRSt So ^ 

1, f 2W^|DA^T-^MDA0, MDBOSr^^'J^ 
bl^ttit, ^ffi$ntr-^<7)J:tel 6 ^i/ h (2 
h) SrTEMPm^^ 12 2C, T*fc 1 6 tf y 
^ h$:TEMPnl/^^12 4i:WS y^W 
1) • 

[0 0 6 3 ] BP%*|glSOT-Cti:. H10 (A) K-J^+J: 

m&n 3 2 t> b<n/<*\z& ^t>n5o ^or, is 

i^^^yr^ir^t-, 3 2 try h (4/^ h) <D^—# 

6 try hii«2tf>aiPA*7 f — ^MDBOtCttSo 
[0 0 6 4] aiPA^T-^^^tlilt®, RmcDfEl 
J<7 ^+4U a#i*«*:!MTi-5 (^^y^W2, W 
3) 0 RmWtt^+4f5Ii:^J:^ 010 (A) 
£ 5i:*^a»A*7 f -^MD Al, MDBl£r*i^ 

li, H 7 CO^x y^V 6 — V 9 £ [^tr^So 
[0 0 6 5 ] HJfiW 1 , 2 -ett. B10 (B ) tc^-r j: 

1, ^ 2 (DffiDA^T-^MDA, MDBO^fW- 
^L^K^tti-^^^. ^UTiMglMDA. MD B 

[0066] z*i\zm\sxnmm3x\$. no (o 

1 00^^ y T $ ir^r-mi , S2(^f3 
fpA*?*— ^'MD A, MDB©B*tR*liltrii 5 t? 
^-60 ^oT, ^fP^^^r 1 ^ n y ?mz.?f 9 r ^r^ij 
at^pataL^^tT^Pfl*- 1 Eh3<=o^ y T 

5<? [0 0 6 7 ] (H3£#'J4) *16ff!l4li, ^^rfy-f^ 



15 

[0 0 6 8 ] [gill (A) iC, 3Mfiffij4<7>ai?P«3eiHlK 

5 , JD3S« 10 6-1, Y >^ y * > h • 7*^ V * 1 
0 6-2, MACU^^ (a?D»*ffl U^^^) <7)Tft 
©L^^^T**)5ALR10 7-1, MACI/^^Wi 
ffiO^^tffcSAHR 10 7 -2€r^tP. 

[00691 011 (B) tc^-TJ: ^-r^^-f ^ 
^^co^i co^x — $>T-tt, 0 5^Sl , %2 

yy-fvMolzo^r-vl^^T, ;Dog£ii0 6 
ALR 10 7-1 «iroa»8*ffl^^^) 

•f^^V^lO 6-2^AHR 10 7-2 (%Z<0 

aft«ai^^^) i:ft»*ti5r- ^£<r y ^ 

>h^S Q — *\ fl2 <D*v- — i/<nlN'g.x*fk<nJr~- 

* 1 0 6-2^AHR 1 0 7 -2(^*fe £ *X S T^^ 7 £: 

[0070] r.^ J; 5 tcHJEtfJ 4 xn, i6t'^xi 

6 K'y h<73*Jjr»<btlfcJS**:, ALR 10 7-1. A 
HR 1 0 7 -2;d>Eb#c£ 6 4 t*y h COMAC \s&*#{Zpl 
gf^o ^LtrolQgl:, 3 2 \?y b<DM%t 
_Ltt:£>3 2 h<Z>*Q#fc:#tf , Ttt^3 2 y h G02Q 

co 3 2 tr y Y<om% U y * > hXfir^ y * > 
H &/<4 77 4^fam<D%3(D*T — VXW<l'fZ>o 

[0 0 7 1 ] ao»*l 0 6-l£4 8 fs> K1i^< 3 
2 O McTS- £^T*#Sfc#>, 4 8^^010^ 

[ 0 0 7 2 ] MACUv^^ (ALR107-1, AH 

R 1 0 7 -2) O tf s/ h 6 4 t v h 8cifi5Br-# S 3t 

afc-Tr: i^-ctSirftfc:, «ftj«»o||fT[lia*r 2 32 

r^coam^-f s a EPo^fp^^^^tr0&£ 
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afp»»*^^*tTE«*VI5±ai*IPfi^^#5fca?), 
c^J; 5 t>*$temft®&<Dm&^tt^Xhft&X* 

[0073] attoan^Wicit^T^-- ^i7S* 
#^h£iM r^y^^-T^y* >^ 1 0 6-2£:/E^ 
T_b&3 2 tr s> hO^lM^T'^o ^oTMACU 
(ALR107-1, AHR107-2) OtTj/hS 

*a«{t«:*^ffi(-»*.5 So 
[ 0 0 7 4 ] 1 0(7)^» F ? x 7^^T^f 

F^«ja£-*"3r.£ 36*513: Ui/^ ^fc^Ill (A) <D* 
* y -ft 20»» 1 0 6-l^^f-^ U-^MLlo 

7j?c2-fff#tt. m%m i o 6-i^*^ y -^iitio 

^^^co-r-^^cD^-^iCT^x^^^^So ^7t^ 

>^ y > v h • =f $ y ^ 1 o 6 -2t^w >^ 
[0075] (ss*ff»j5) m&msfts mi<n%m®$& 

10 2, a»fl*WlaIK 104, ALU132 <7?l¥*BWtC 

[0 0 7 6 ] il2iC^t^r, I _ADDR__BUSf3 

^.^T K \s7*'<7sX&> V , I D AT A B USIi*^ 

7 s — ?/<XXhZ> a Z.i\b<7>/<*$:m\<^X&&?t *rK> 1 

i o-i^bafpas»*^*^^**^K^tii*tt5 B * 

JC ^.D ADDR BU SI^T — & T Kl/^^^, D_D 

AT A_B U Snf— <?/<^Xfo *) , Z.tlbCO/<7s$:ft 
^tT-^^^y 1 1 0-2*»<b« 1 . m2coafPA^'T r 
— ^MD A, MDB tj; t'CD"r — <? frm^ttiZ frZo C CO 
ct Si-^^ftW^WV^^S^ — ^— K7-^f^f t 

[ 0 0 7 7 ] PA_BUS, PB_BUS, WW_BU 
S> XA_BU Sli.rtflJ^^'Cfc 9 , AUX.BUSli 

m»ihij»i o 2 £a*p^[°]&i o 4 t a>ra-c7*-^^ 

^V&V Z?T0tz#><?>'<^XhZ><> I A, DAIl * 

^ >* , WJffllHlK 10 2 (CPU) 3&» b I AD D R — B U 

S, D_ADDR_BUSiC7KL/74:£iJAt5ti«)W 
fcWffcS. DINtt, D_DATA_BUS^^7 
-^SrSiaiiKl 0 Zl^tSfcfe^t)^^*)!? , D 
OUTI3, «Jffi)I«]»l 0 2*»^7^«:D_DATA 
_B U S(CttJ^-TSfc^COt>CO^^So 
[0 0 7 8] ^^^"^1 4 0 1^, I_DATA_B 

^tcj^C^^[^t7>^€:, BPfflfejaS l 4 2 ^^UTffiiJ 



(10) 



1^1 0 -1 3 4 0 3 2 
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7130 (il#ffl) a»fc<a«i|9&^£Stttfttfc«* 

kj*, a^a^^F^^sttaTRAP vect 

OR$:D„ADDR_BUSiC£iiM5^*l:, TRA 

pft^-^r^^^y (=i) jcLrwoa****L.fc 

r t fc»fp«3fiflilii& i o 4 £/^fPM^lft^ 
^Stttttt/tS-g-Ultt, ma eft ffc7?f^l:Lt 

[0 0 7 9 ] BPfltfeja;*l 4 2li. **M£*ix£EPffl[ 

2, ±4<nconstant^-^*£j«Lfc!!>1-S. P C > 
^ i; * ^ 1 1 8 I*. 1 o0>ft<frS:lifT"f C 1 

#«i 4 4 ii, ^au^^^^fttt^n-ci^ws^BP 

[0 0 8 0 ] fflffl f^** 103lil 6^C03 2 t'y h 
Wl/^^R0-R15^A;tl^ 9 SP146H ^ 

6 0 PSR (^n-fe s> i^T — 148 
13, *«0^7^«:»3W-rS 3 2 t V h»l/^^t* 
5. ALU132I1 JfflfaiflC^ttaWWSrff 3t^> 

^l:ALU_ zero^T^T^ (=1) 



2*i 

-f5 0 w*U£ J: 19 P S R 1 4 8 Ki1fo 7 7 ^#ir y h £ 
i.0 4i:6x.bii5 9 /^^ty^tnilt p 

A_BUS, PB„BUS, WW_BUSm^fWl 

5 C /^vy^U^tniinEMPml^^^l 
22, TEMPn^n24^ SB 1 , f 2^ 

[0 0 8 1 ] ^fDfS£0&l 0 4 13, ^T 1 - h-^v— ^ 
ALU_zero, trap, mactt^*8^fS* 

[0 0 8 2 ] ^Til 30^-f ^r-hO^OM 
AC^7-h (MAC0-MAC8) ttflWoflMtlslSS 1 
0 4 Ur-h^^V^O) w«M*tt>Wt*) 
*K Hi 4 (A) {c-t^««R31»iaSr*i-. rr. -twits 

[ 0 0 8 3 ] m a c 

[0084] mac end $0 



Kj % ^{fc^f-iSm a c e r o Xttm a c _ t r a p 
# 1 fcfcS i: 1 lCJfeSffi*^*>5. 
[0085] mac__zer6 

■6 G ::T*|1 4 ( B ) tC7r:-t" «fc ?^mac_zer 

oil, -r^^oaytra-^tfyt^hsntil**^ 

i^MAC^T- F^MAC 8 Xi^MAC 9 C/i:of:i^ 
C0i:/£5o if:MAC^7-h^MAC3, MACS 
XteMAC 7C03#{Cif u^sCt? ^l34^b^ALU 
_z e r ofS#^l^ft5^ 1 t-fcS. 
[0086] mac__trap 

/^fl^r^^o ::t@i4 (b) ic^r.t5(-> m 

a c__t r a pf3, W ^ * ^ ^ ^ y i? j> h £ 
nt^S^I^MAC^r- h^MAC 9 
Kfeofc»*t£(M::*5. ttMAC^7 h^MAC 

5XJ3MAC 7 — ^ 1 4 0 *»£><D t r a 

[0 0 8 7 ] 114 (a) ic^-t* J; 5 HfaWjS-ft^ 

MAC0l:i^45. — iS. m a c = 1 fC?t £ tMAC 
1 [C^if 6 0 MAClA^MAC2, MAC2i^M 
AC3^f4^BJ/^l-H»ltt0fttt (UCT) K&ft 

[0 0 8 8 ] MAC 3 "C, mac_end^l CO^-^lC 
fiMAC9Wfft5^{:/ma c_en d^OC'J 
ir y h ^5 (0 14 (B) #81) 0 MAC 9 K»fT U 
fcft. ma c = l^bMACl MM 0 , ma c=0^b 
MAC 0 — *\ mac_end^0 (7>4ft-&C:tt 

MAC3d^MAC4{:^fit5c 
[0 0 8 9] MAC 4 3&*bMAC 5—1*^ * S> ? iwHW 

h Six5fc"*5> (Bl'3©E2 2#S) * mac_zer 
oJ&UKfe6^Iffitt3&*A*« -t:t'MAC5T\ mac 
_e n d^!3&*«^«r*iJWfU, 1 ^Cf^MAC8i: 
;&fTU MAC85i^MAC0XliMACl(:I2) o — 
mac_Bnd^0Oi^i MAC5*^MAC 
6 {Z&ft-fZo 

.[0 0 9 0 ] MAC 6 J&^MAC 7^tt^ * ^^(-P3^ 

h£*l5jfc#><EIl30E24, E2 6#B) , mac 
_z e r o*5l tC*5"3rffii4^*>S. tlt'MAC 7 

mac_endAU3i^»l, 1 O^tcte 
M A C 8 \Z.T&'ft L- , 0Ol^liMAC6CS6 o 
[0 0 9 1 ] WitfifflfPtjiW^llttEElS^O^RS^n 
-Cl^ii^iCl^, MAC77-M1 ^fMACO, M 
AC 1 . MAC 2 , MAC3 fc^flrt"5o ^ L^Tm a c 
_end = l (mac_zero = l) fcfcoT^Sfc 
^, MAC3^?)MAC9, MAC0 (XliMACl) 



(LI) 
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[oo9 2] mrr\E\&& i ^K^nr^fc^^ii, 

MAC^f - Mi, tfMACO, MAC1, MAC 
2, MAC 3 , MAC4«{tt5 0 ^tTMAC4^ 

bMAc s ^<DWfT<Dmcmn\Eim^ ? y * > h$n 

5fc#>mac__end = l MAC^ 
f-hij:MAC4^f5MAC5, MAC8, MAC 0 
UttMACl) iXftrfS-fcfc**- 

[0 0 9 3 ] |ltTtl«:d*2lc:KSSixr^fc4lf'&{c«:. 

MAC^f - Mi. MACO, MAC1, MAC2, M 10 
AC 3, MAC4, MACS, MAC6, MAC7, M 
AC8, MACO (XiiMACl) tXflS+Sc SP'b- 
CD^^iCli, MAC4^f)MAC 5, MAC6d^MA 

c 7 ^mr-^TOSfea*^ y * ^ h *ttr*^3&5o ft 

*5|SffI5iar^3a±6Q»-&^(i, MAC6^bMAC7 
K5f£*f LMAC etcSSftffSrlltTll*^*^*^*^ 

[0 0 9 4 ] #) !3&^S##*S;h,)t»^Cli, MAC 
5XliMAC 7 S -Cft)BMA;fc*ffi"Cffl*r m a c t 
r a p = 1 (mac_end = l) J&^^M^, 20 

MAC 8 C^nt6C £(C/.£5 e 
[0 0 9 5 ] *HJfcM£>.*^ — h *^ v' — > 1 5 0 CD 1 O 

co^mii, Hffa^im*^afP«*»*^TUfc«-g' (ma 
c_z e r o = 1 ) ^lilt|?)^S*35 ? **ixfc#* 
(mac_trap=l) tCT^ 7" 4 ^i-^^m a c _ 
e n df§-f§-tCg-3^r , MAC^f-h^lDi^r-h 

MACO (X(iMACl) fcjSSfjSJ-fcSo C<7>J;5^ 

S> h^^yi 5 0<z>*j*<z>ffi*ft:£:ia5w fc** 

r#£ B 

[0096] *^ia 1 3 &m^x*nM&\<ntbft%:m.m 

^ V^-Y— rt^6o fl^r , M 
AC^7- Mi, MACO —MAC 6 % MAC7, MA 
C6, MAC 7, MAC8, MAC 0 irSfttSCi:^ 

4fc**l£OT-ciiiR.ffl^^^^(0^(7DR i 3&m 

nrt^S (Hi 3 0E 0#SB) 0 £f c R 14, R1.5^ 40 
Ml, «2 OO^fPA^/X-^MD A, MDBH©^ 
^C^ot^D, :tibOUy^ ^ {cli, */r, MD 
A, MDBSrttSA-rS^^yatt^SfeBST K^llO 
h, 2 3 0 hjS^ttWS^r^S (El, E 2#HB) . 

[0 0 9 7 ] Hi 2(D^^"r^ — Vl 4 0^ailPj*3S* 
^SrSWftWSirma c = 1 £fr r 0 , MAC^f-h^ 
MAC O^bMAC 1 IC^Yf-f^o 

[0 0 9 8 ]*!:, R 1 3^«*fi*nS3lfTlH]«d«PB 
/^^LTALU 13 2 tCffl^l (E 3) . AL 

u i 3 2\*mft®mz o&lm&'tZ) (E4) . ::r-o so 
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SrW^Sfci&rfcS. 0 ii. ALU__zero 

(A) t7)MAC3, MAC9#S) * 
[ 0 0 9 9 ] &{CL, R 1 4 (C»#ftStl5r K ^110 
h#X A_BU S 5:fMTD ADD R B U StCtb^ 

Sn6 (E5, E6) o tit:o7F>^ci^f 
1 cOfS^PA^v^— ^MD A ( 1 1 0 h) i^^HlO 
^ib^ffl^n^ ( E 7) 0 PJ«MR 1 5t*»Stl5 
7h>^ 2 3 0 h^XA_BUS?:friTD_ADDR 
_BUSiCffl^^H (E 8 , E 9 ) , Z.<r>f Kt^tCg 
^#^2co^fPA^/^ — ^MDB ( 2 3 0 h) i^^i) 
1 1 0;5><btft^tii£n6 (E 1 0) o tttltlb^M 
DA, MDB^mS^ll 0 5***1 (Ell) , 
m^l0 6-lWL (El 2) , jJD*S*S: 
ALR 1 0 7-UC»iW-r5 (E 1 3) a ^lTj]0|{:J; 

19 ';-jiii#a— ^±t:fc»-&{-(i. w^y*^ 
h 'f^^y^io 6-23&4-f y > v" hxii-r ^ y 
y^h^^rtf^^ (El 45 , t^ttftt AHR 1 0 7 
-2l:»*tS ( E 1 5 ) o 
[0 10 0] R14, R15i:tt^Jix57Ki/^ll 
Oh, 2 3 0 hfiXA_BUS*^LT7 K^nWil ' 
1 4 4^1>fflA$ttS (E5, E8) . T KU^D** 
I4 4li, ^n?)©7 h>^i:+2S:i!l03lL (El6, 

E 1 7) , m^ww__BUS^*iru'^^R 

14, Rl 5tcM-t" (E 1 8, El 9) » ClixU: J: 0 R 
14, R15i:»»Six57h>^112h, 232 
h^ML (E20, E2 1) , ^O^IlDA^T-^ M 
DA ( 1 1 2 h) , MD B (2 3 2 h) Srtt^tti-*"- £ 

[0101] ALU1 3 2ii, MAC 4 lC*3V^r ^fTE 
3£>b 2tC^^ y (E22) . ^ITf 

PB_BU$^bALUl 32<7)A*I-I^^ (E 2 
3) o &MALU13 2li, mff 2 1 1-7^ 

(E24) o ^uf^ y * ^ zritcm 

fflpALU 1 3 2(OA*^:I^^5 (E 2 5) . * 

(calui 3 2ii, mftm9k«:i^ho^fi y > > b 

-tt> (E 2 6 ) o t^iItflH]t^0lC^ot(7)-eAL 
. U_z er o^lCt^ (E27) . t5iMAC^7 
— h ^MA C 6d^MAC 7 , MAC 8 , MACOilf 

-fbb (E2 8) , «ft«»**^»#»T-r£o r.<o 
BR, y * > h$^ro^<to3t*fT®«:iiww — b 

USt^LtRl3l:#l***l5-t^ft5 (E29, 
E30) o 

[0102] ftCil 5C0^>(^ V Sr^t N 

r , fJ^ ii^*** Lfc»-g-<73*sift*jw»f^ico^r 

d*MAC 3 (7>P#iCl'J I? ^^d^^ b t r a p ta^fr 1 



(I15WF1) 5:#i5o ' 



(12) 



|5p 1 0 - 1 3 4 0 3 2 
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ffifflX\*. ^MAC^f-K^5MAC4T-ll S'l 

MAC^f - h^MAC SC^o/i^^^^t, MAC 
5^bMAC8, MAC 0 4r«ft-*"S*a31S:fT5 (F 
2) o 

[0 10 3] EPWHiSfflT-tt, W^^R14, Rl 

<DRfc«JHSix5rtSfc£ffcLfc«fc ( F 3 , F 4 , F 
5, F6) , MAC^f-h^lS^T-hMACO 

(XliMACi) CISc o\z-tz>z.tX\ «!? 

&2*#iS0>J|*T«J-* 112h, 2 3 2 h07K^IC 

[0104] «?n««^ jiff Eft** 

fH^Vhltf^ (F7) , MAC^f-hM 
hKJSSo ££oT, Rl 3^li, f^MVhS 
(75^ftaI^2^fe^^n5wi:tC^D (F8. F9) , 

litter tt^mtteZc 

[0105] &Jc<n£ 5i:ait5wi:t, 
DA, MDBW^^SIi^^ttS^*, ItHKO^^y 

[0106] (i^iswe) saswett, **W3&^affls 

[0107] 01 6 J: 5l:*SW6^^ ^ a ^ 

Vtf^ — ^ 7 0 0(*, 32t'7 h-7>f^D3y^a-^ 
CPU (#J»ISII8, 8WP*»Ie1S&, ALU) 7 
10, ROM7 2 0, RAM7 3 0, i^J#!&3§^[H]£§ 9 
10, I£]?1^H[hI^9 2 0, II "fey h [HlSS 9 3 0, ^ 

50^8t> h^n Pv^-ffc^ 9 6 0^ c y 9 
$4-* 9 7 0 * 45.0^-* EES, 'fyfD^x^FDM 
A 9 8 O^SDMA 9 9 0 * Wf- ^ ISiSWW E 
#I!3&2*=*> h * — 7 8 0 0 , v''J7/K>^7 
BCU (/^3yhn-;l/a = yh) 7 
4 0, A/DS*88 3 OJf D / A$*«8 4 04^^) 

h 8 6 O^ 5 I /0#— h 8 7 04if(OI /OEI 
a^^rttibS:»lBS-rS*a^^ 7 5 0, 7 6 0, «- 
«fc?> 8 9 0 ^raOo 
[0 10 8] lfy^^ISil:«J*^5':w 
^ n ^ yt'a"^ 7 0 011 3 2tfy h C0^— ^ & 
MSI -6 R I S C^^O-^-l' ^ n 3 > f a: — ^T-&> 
So ^IT^^^V^t/D- K • * hT^CO 
T — + — *:S£/flU «S 4: A, k*±X<D&i?Z 1 ^ 
n y^oWfBfJIfT-rSo it^^|j:l6f7h<?)@ 
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[0 10 9] tLT, HJfiff'Jl — 

CPU7 1 Oli, l ooaft*Jt-ft^1K*IaI^aft* 

i c, i^swffl i cfc^ffoT^fcastttw 

-<7)-7Y^D3yt B a-^ 7 0 0?)^ 

[oiio] ciejfiff'j 7 ) njsffij 7 mmm i-6t* 

%M®\XfoZ>« 

[oiii] fif'Jfctf 0 i 7 (a). fc: «■?■«« o i o~e& 
U 018 (A) tc-eco^^0^^-Tc # — i-W — is 
GP S^^^^c}5*ibO«*^S^^r4i«tttija5 5 2 

530 (•isaiaftfflEft) i:»»$nr^5. ®f&^y 

5 4 0 ttH«^31W|»<7>^|SffiS6(-<£ 5 * ^ y T-*> 0 , 

(^^il6o -7>{^aayt^"^ 5 0 0^, !J * = 
V510, tt§t&ffi$fl 5 2 0 , CDROM5304if<7) 

[0 112] Ctl^T-O^"^- ^^fAt' 

Hi£&^*I i c^ft^'C^tc z<ntz£>* ^jxJ^'c i sc 

3> t'zr-^^S^-Tixli". 1K«[sli75«?P*3tft^3l 

[0 1 1 3] 01 7 (B) Ct«^lot^6y- 
Ag§^P^^ D S'^iSr^L. 018 (B) tc^rO^- 

5 6 ot^<D^u— rnmr^mm. cdroms7o^ 

boy-^T'P^^A, I C^7 — K5 8 O^bCO^l— 
•^■»*«tcS<5l^r , Hi^y ^ y 5 9 0 £^3e^i££ b 

r^Ai«^^t^«L, 4 M^ffi^^e i o, 

^ 5 0 011 JllfiWi — 
45. 

[O114]017 (C) I^MOlOt^^^y 

5<? y^co^^^ns/^i^^i-, 018 (C) tc^ro^^. 



30 



40 



(13) 



23 



24 



^1 0 - 1 34032 



»fNM8, a-hV^U 6 3 0^(;7tVh^ ; ey 6 4 

6 6otffl^rta»t5. sfc^y^^tt^-K 

[0115] fc*3;*:«9lOW ^ n =r> t'n. — 7(7 

ig {•t/i/7-7^>') , phs, s?*. v^-r^- 
«^*J:tHt«, posst, 

[0116] fc*3, *«Ktt±ia*lSWi- 7'{cKSS 

[0117] ffiji«a?p«»-ft^tcj:5a*«*o^fi i 

[0 1 1 8] */t*5SK<7>««*aSIaI»tt, t^^uzi 

[0119] sfcfflfpi*WA*(©ia*#iafc*iiififf , J"t? 

[0120] 

[Hi] -7>r ^ ci =r> tra— ^<nm^]^j^ir^^ y$ 
[02] IIJ6ff'Jl^»^tRW + 5*:«>^7c 2 -'^ + -- 
[03] 0 3 (A) , (B) , (C) ft, 

[15] 15 (A) , <B)tt, fcb«0ijOKH^^O^ 
[06] 06 (A) , (B) , (C) ft, ^^p^^^^- 



[07] ^ftW2^tbf^SrlftK-# - sfc*^^ n -'^^'- 

[08] 08 (A) , (B) ft. t **VIZ# 

[09] HJSW3 0»^«:»K-r*fc«>^>7 n-^- 

[0io] 010 (a) nmW3co^^-y ^Of*- 
^fttt^te^o^riftK+Sfc^^El^fcis < 0io 

(B) ISifc«#]0*W S h^'K^!?, 0 1 

0 (C) ii, IMfcff'J 3 <D# 4 £ If?*?* — h OflT'lf*? 

So 

[011] 011 (A) li*1fe0J4<72*J*Wt^:/n 
y^H"C4>f3, 011 (B) ft^nf-f S — h 

[012] ^W'j 5 5; ^ g r ^5 e 

[013] mM&lo<r>#<< ^ >^ — hcoff'J-efcSo 
[014] 014 (A) , (B) 13, h-^v— V 

[015] fijfliiJWSfeB*^^ 5: ^V^--y— h^ir* 

[016] j|J60'j6tf>W taa^tf* — 

[01 7] 01 7 (A) , (B) , (C) ft. 3t^CD^ 

[018] 018 (a) , <b) , (o ft. m*<nn, 

101 -7^^nayt'a-^ 

10 2 $Jffl){HlE& 

10 3 fflffl 

10 4 SffPiKWlslK 

10 5 

10 6 

107 MAC^# (St^PSaffl^v?^^) 

108 BCU ^ > h C2— yU^.^ 5/ h ) 
10 9 

110 * ^ y 

111 ^-^r Ki/^^ 

112 ^SBx — 

120 PC (/o^7A^^y^) 

122 TEMPra 

124 TEMPn l/'^^ 

13 0 *l 9 j2^ = V 

13 2 ALU 



(L4> 



<ftffi¥-l 0-134032 



mi] 




[02] 



[14] 



( START ^ 



c 



START 



3 



(Rm) i-TEMPm. 



(Rn) 



TEMPn -,S2 



Rm— Rm 2 



.S3 



Rn— — Rn t 2 ^S4 



MAC— MAC-* TEMPm* TEMPn -S5 



Rc Rc I _.S€ 




PC— PC + 2 



(R m > -*-TEMPm 



(Rn) TEMPn J2 



Rm Rm + 2 ,T3 



Rn 



Rn + 2 ^T4 



MAC — MAC + TEMPm » TEMPn T5 



PC 



— pc + 2 j ^; 



,T6 



c 



END 



3 



(15) 



10-134032 



(13] 



5?£<NJ 
X * 




o 



O 









o 






c 


E 


if 






cc 


a: 


c 






cr 





o 

CM 



tx. 



CD 





(L6) 



&m¥-\ 0-134032 



(A) 





a 




MAC 


%Rsi 


, %RS2 


MAC 


%Rsi 


, %RS2 


MAC 


%Rsi 


, %RS2 


MAC 


%Rsi 


, %RS2 



(B) 



c 



START 



MAC %Rsi , %RS2 \jJ\ 



1 



~ c - i ~| ^ua 




[0 6 ] 



(A) 



MAC %Rc 



(8) 



MAC 


%Rc 


%Rm 


%Rn 



CO 



Rn 



Rm 



Rc 



Rn 



Rm 



Rc 



R n 



R m 



R c 



I? 



[Hi 4] 








4v7?*-4?\ - 0 ) ^Wt" 




mac.end 
/mac-zero^ 
^mac°Itrop/ 


mac_zero 


ij e-v V or MACS or MAC 9 


ALU-zero AND IMAC3 or MACS or MAC7 ) 


mac_ trap 


9fc-/> or MAC8 or MAC 9 


trap AND' (MACS or MAC7) 



(17) 



!i£ 10-134032 



[17] 



C 



START 



CRm) — TEMPm 



(Rn > — -~TEMPn 






Rm — — 


Rm + 2 






Rn- 


Rn + 2 



,V2 



,V4 



MAC— —MAC + TEMPm * TEMPn |^V5 

t 



Rc Rc - I ^V6 




PC 



c 



- — PC t 2 | 



END 



D 



(Rm) — TEMPm! TEMPn Lwi 
1 ,W2 



MAC— MAC +■ TEMPm x TEMPn ^W3 




„W6 



Y 



W9 

_J 



PC— PC + 2 



c 



± 



END 



(A} 



107-2 



52,. 



32 



HR | 



[Hl.l] 



109 



MDA * " l6 »'MDB 



ALR 



106-2 



--32 




I06H 



MUL 



MUL 



MUL 



16X16 



ADD! 



ADO I 
T 



ADD! 



1 > t 



- — -32—32+16 3(16 



ADO 2 



ADQ2 



AD02 



- 32— 32+*V>-oryha- 



• 



(18) 



mffiW- 10-134 



[08 ] 



CM 



o/ 



m 



Q 



-IV 



X 



to 

o. ^ 



IJ 

O 

cr 




^^^^^ 




(19) 



10-134032 



[0101 



(A) 



Rmt-8 


i 
i 
i 
i 


Moe 2 


MDA2 


Rm*4 


mob i 


MOAi 


Rm 


MDBo 


MDAo 




i 
i 
i 


(B) 



32 



104 







16 





MDAo 


MD8o 


MDAi 


MDBi 


MO A 2 


MO82 






MUL 










1 




ADD 



(C) 





NOAO 


MDAi 


MDA2 


MDA3 




I6^V 


MOBo 


MDBi 


MDB2 


MDBs 





MUL 


MUL 


MUL 


MUL 






1 1 1 1 




\ 1 i \ 




ADO 


ADD 


ADD 


ADD 





Id 1 6 ] 



27 



890 7^0 ft 



CPU ( jMWTBTHh 
4ft4n3fc£w*&,ALU) 



ROM 



F 



930 



16 cVK 



950 7 960^ 



8^> 



^970 98Q 



>f>5?yv^>> DMA 



DMA 
990 7 



760 



-710 
T30 



RAM 



SCO 



1_ 



8IO-/ 



B C U 



830* 



V40 



^^a/d I 



Id/a 3£^#^ I 
1 540 1 



g | 



35SZ 



860? 



I/O Jpr-V 



87CT 



-750 



J 



[IUl 3] 



£^8 



MAC^-V 

PB-BUS 
XA„BUS 
WW. BUS 

ALU 

AUU_zero 

RI3(*??sq$U 

RI4<MDA) 

RI5<MDB) 



rTTO T £7?^ T f?:^ ' fm^ff^ygt c^ro ireva i^to fraga rrro rrega 




D- DATA. BUS 



ALR 
AHR 



d„aoor,bus El ^iffiorjjs^^ j 




(20) 10-134032 



[IU] 



6 



OH 
O 



3 

o 

CD 



8 
s 

1 



CO 



» 1 




(21) 



[015] 



F2 



i i : i ; I i » ' 1 • i i ! i ! 



PB-BUS 
XA.BUS 
WW-BUS 

ALU 



trap 




* ' ■ i i \. — i — y 



|R13 + 0 



R14+2 



RI3+2 



RI3-1 



<EfpI> 

> 
t 
i 
i 

i 



F8 



->V-fi : 



F5 



F6 





3 


X 


RI4 (MDA) 


lion 




RI5 ( MDB) 


230 h 


X 232h^ 



P9 



[HI 7] 



(A) 



51 O x 



^ 520 



(B) 



: 530 



CD ROM 



^50 



540 



560v 



CDROM 



570 



:580 



r 6t0 



GOO 
590 



to 



620, 



630 



640 



650 



0-134032 

m i s] 




,510 



